This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

v. 

IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



(19) JAPANESE PATENT OFFICE 
(12) PATENT JOURNAL (A) 
(1 1) KOKAI PATENT NO. HEI 10[1998]-64607 



(51) Int. CI. 6 : H01R 4/70 

H01B 17/56 
H02G 15/18 



(21) Application No.: 

(22) Application Date: 
(43) Publication Date: 
No. of Inventions: 
Examination Request: 



HEI8[1996]-219630 
August 21, 1996 
March 6, 1998 
1 (Total of 5 pages; OL) 
Not requested 



(54) Title: INSULATION COVER DEVICE 



(72) Inventor: 



Norio Someno 

Nippon Koatsu Electric Co., Ltd. 
1-5 Hamanaka 
Minami-ku, Nagoya 



(72) Inventor: 



Takayuki Sato 

Nippon Koatsu Electric Co., Ltd. 
1-5 Hamanaka 
Minami-ku, Nagoya 



(71) Applicant: 



000231154 

Nippon Koatsu Electric Co., Ltd. 
1-5 Hamanaka 
Minami-ku, Nagoya 
Aichi 



1-4728 



(74) Agent: 



Hiroshi Miyake, patent attorney, and one other 



[There are no amendments to this patent application.] 



(57) Abstract 
Objective 

To ease the removal of a plastic core that is embedded inside the material that covers the 
connecting part of insulated wires; after connection, the plastic core is broken and removed. 
Means for solution 

Grooves (6, 6a, 6b) are formed on the peripheral surface (3a) of plastic core (3), so that 
by pulling the handle (7), the plastic core (3) is broken in a zigzag manner. 



Insulation cover device characterized by consisting of a cover material (2) fitted with a 
cover part (2a), which covers the connecting part of insulated wire, and a shrinking part (2b) 
adhering closely to the insulated wire (4), and with a hollow cylindrical plastic core (3) for 
supporting the shrinking part (2b) expanded in the radial direction, with the shrinking part (2b) 
having an inner diameter smaller than the outer diameter of the insulated wire (4) under no 
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tension, and with the plastic core having an inner diameter larger than the outer diameter of the 
insulated wire (4), along with a handle (7) formed by peeling a portion of the core (3) at its end 
into a strip (5) that is led along the inner wall of the core (3) and that protrudes out of the 
opening (3b) at the opposite side of the core end, wherein grooves (6)-(6g) are formed on the 
peripheral surface (3 a) of plastic core (3), so that by pulling the handle (7), the plastic core (3) is 
broken in a zigzag manner. 

Detailed explanation of the invention 
[0001] 

Technological field of the invention 

The present invention concerns an insulation cover device used in the connecting part for 
bare insulated wires, and more specifically concerns an improvement of the plastic core inserted 
into both ends of the cover material. 
[0002] 

Conventional technology 

Conventionally, for the insulation covering of a connecting part for bare insulated wires, 
insulation cover devices using shrinkable tubes have been used (e.g., Japanese Utility Model HEI 
2 [1990]-1816). As shown in Figure 10, in this insulation cover device, a hollow cylindrical 
plastic core (102) is inserted into the end part (101a) of the tubular cover material (101) 
comprising the insulation cover device (100) to support the end part (101a) elastically expanded 
in the radial direction. As shown in Figure 10, the plastic core (102) has axial spiral cuts (102b) 
on its outer peripheral surface (102a); a portion of the plastic core (102) is peeled along the cut 
(102b) from its end (opposite of the opening (102c) of the plastic core (102) inserted into the end 
part (101a)) and led out of the opening (102c) at the opposite side of the end. 
[0003] 

As shown in Figure 1 1, in such an insulation cover device (100), the connecting part of 
the insulated wire (104) peeled from the covering is inserted into the tubular cover material 
(101); the halide (103) protruding from the opening part (102c) is pulled in the arrow direction in 
the figure (axial direction) with sequential breaking of the plastic core (102) from the inside 
(opposite to the opening part (102c)) along the spiral cuts (102b) formed on the outer peripheral 
surface, forming a strip (105) gradually removed from the inside of the cover material (101). 
After removal of the plastic core (102), the end part (101a) of the tubular cover material (101) 
undergoes spontaneous elastic shrinkage, tightly contacting the insulated wire (104), providing 
insulation, waterproofing, dust proofing, etc., to the connecting part of the insulated wire (104) 
whose covering had been removed. 
[0004] 
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Problems to be solved by the invention 

However, in such a conventional insulation cover device, by pulling the protruded handle 
(103) from the opening part (102c), the plastic core (102) inserted into both ends of the tubular 
cover material is broken along the spiral grooves (102c) on its outer peripheral surface and 
removed in strip form (105) from the end part of the tubular cover material as shown in Figure 
12. However, in this case, the strip (105) may stick in the axial core direction of the insulated 
wire (104), resulting in winding and entangling on the insulated wire (104), making simple 
removal from the cover material difficult. 
[0005] 

Means for solving the problems 

The present invention for overcoming such problems concerns an insulation cover device 
characterized by consisting of a cover material (2) fitted with a cover part (2a) that covers the 
connecting part of insulated wire and a shrinking part (2b), adhering closely to the insulated wire 
(4), and a hollow cylindrical plastic core (3) for supporting the shrinking part (2b) expanded in 
radial direction, with the shrinking part (2b) having an inner diameter smaller than the outer 
diameter of the insulated wire (4) under no tension, the plastic core having inner diameter larger 
than the outer diameter of the insulated wire (4), and a handle (7) formed by peeling a portion of 
the core (3) at its end into a strip (5) that is led along the inner wall of the core (3) and that 
protrudes out of the opening (3b) at the opposite side of the core end, wherein grooves (6)-(6g) 
are formed on the peripheral surface (3a) of plastic core (3), so that by pulling the handle (7), the 
plastic core (3) is broken in a zigzag manner. 
[0006] 

Practical embodiments of the invention 

The practical embodiments of the present invention are explained with application 
examples shown in Figures 1-7. 
[0007] 

Figures 1-6 illustrate the first application example. In Figure 1, the insulation cover 
device (1) of the present invention consists of a cover material (2) and plastic cores (3) inserted 
into both ends. The cover material (2) consists of cover part (2a) in the middle and shrinkable 
parts (2b) at both ends; the cover part (2a) receives the connecting part of bare insulated wires 
(4). 
[0008] 

The shrinkable part (2b) under no tension, i.e., when the plastic core (3) is not inserted 
into the shrinkable part (2b), has an inner diameter smaller than the outer diameter of the 
insulated wire (4) to be covered. Thus, when the plastic core (3) is removed, the shrinkable part 
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(2b) makes tight contact with the insulated wire (4), preventing the penetration of water, dust, 

etc., between the insulated wire (4) and the shrinkable part (2b). 

[0009] 

The cover material (2) is made of soft rubber having an excellent mechanical strength, 
electric insulation, weather resistance, etc., with desirable permanent elongation characteristics 
and permanent compression set properties, such as ethylene-propylene rubber, chloroprene 
rubber, butyl rubber, silicone rubber, etc.; the cover material (2) is molded in one piece 
containing both the cover part (2a) and shrinkable part (2b). It is also possible for the cover part 
(2a) and shrinkable part (2b) to be molded separately and for the shrinkable part (2b) to be 
attached to either end of the cover part (2a) to form a cover material (2). 
[0010] 

As shown in Figure 2, the plastic core (3) is a hollow cylinder and has an inner diameter 
larger than the outer diameter of the insulated wire (4) to be covered. Thus, the plastic core (3) 
can be inserted into the shrinkable part (2b), with said part (2b) being expanded in the radial 
direction of the shrinkable part (2b) and supported by the outer peripheral surface (3a). 
[0011] 

The outer peripheral surface (3a) of the plastic core (3) has grooves (6, 6a, 6b) for 
breaking the core (3) into a strip (5) in a zigzag form toward the periphery as shown in Figure 
2(a). Namely, one groove (6) in the axial direction, groove (6a) in the peripheral direction with 
one end (6ai) starting from the groove (6) and the other end (6a 2 ) not reaching the groove (6), 
and groove (6b) in the peripheral direction with one end (6b i) not reaching the groove (6) and the 
other end (6b 2 ) reaching the groove (6) are formed on the outer peripheral surface (3 a) with a 
number of alternating grooves (6a) and grooves (6b) in the axial direction. With such grooves 
(6, 6a, 6b), the strip (5) makes one round around the plastic core (3), turns up as shown by (5a) at 
point- A, then makes one round in the opposite direction to the above round, and turns up again 
as shown by (5b) at point-B with repeated instances of such turning up. Such grooves (6, 6a, 6b) 
are, as cut grooves from the side of outer peripheral surface (3a) as shown in Figure 2(b), 
connected by thin part (3d) for the easy breakage of only one part. 
[0012] 

In the plastic core (3) a handle (7) is installed, peeling a strip from the end of the deep 
side (opposite side to the opening part (3b) of the plastic core (3)) of the cover material (2) and 
moving the strip along the inner wall of the core (3) out of the opening part (3b) at the opposite 
side of the end. By pulling the handle (7) in the axial direction (arrow direction in the figure) of 
the insulation cover device (1), the plastic core (3) breaks from the connecting part (7a) in the 
deep side of the cover material (2) sequentially along the grooves (6, 6a, 6b) to form strip (5), 
which is then removed from the shrinkable part (2b) in a zigzag form. 
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[0013] 

In breaking the plastic core (3) along the grooves (6, 6a, 6b) to form strip (5), which is 
then removed from the shrinkable part (2b), the strip (5) is not broken out continuously in one 
direction toward the periphery and removed, but it is broken in zigzag form and removed; thus, 
the strip (5) is removed smoothly in a simple manner without winding and entangling on the 
insulated wire (4) inserted into the cover material (2). 
[0014] 

The plastic core (3) is made of materials that can be simply peeled (broken) into a strip 
(5) along the groove (6) and that withstand the shrinkage force of the shrinkable part (2b), such 
as polypropylene, polyethylene, polyvinyl chloride, etc. 
[0015] 

Next, a method for using the insulation cover device (1) of the present invention is 
explained. Using an insulation cover device (1) of appropriate size with respect to the outer 
diameter of the insulated wire (4) to be covered, one end of insulated wire (4) to be connected is 
put into the cover device (1); after the connection of insulated wire (4), the connection part of the 
insulated wire (4) stripped of covering is placed inside the covering part (2a) in the cover 
material (2) of the insulation cover device (1) by sliding the insulation cover device (1). 
Applying grease, etc., on the connection part of the insulated wire (4) enhances waterproofing. 
[0016] 

Next, the handle (7) extended from the opening part (3b) of the plastic core (3) inserted 
into the cover material (2) is pulled in the axial direction (arrow Y direction in Figure 1) of the 
insulation cover device (1), resulting in sequential breakage from the deep side of the cover 
material (2) along the grooves (6, 6a, 6b) on the outer peripheral surface (3a) of the core (3) to 
form strip (5), which is pulled out of the shrinkable part (2b) in a zigzag form. After removal of 
the plastic core (3), the shrinkable part (2b) shrinks with tight contact with the insulated wire (4), 
assuring waterproofing and electric insulation. 
[0017] 

Figures 7-9 illustrate a second application example of the plastic core. Figure 7 is a 
diagonal diagram viewed from the same direction as Figure 2(a) in the above example. Figure 8 
is a diagonal diagram viewed from the opposite direction, and Figure 9 is its expanded diagram. 
[0018] 

This second application example is a modification of the above grooves (6, 6a, 6b) with 
groove (6c) for cutting handle (7), axial groove (6d) for transferring the handle (7) from the 
connecting part (7a) to the strip (5), groove (6g) breaking from the next strip (5a), axial groove 
(6e) for turning up from the strip (5) to the strip (5a), groove (6f) for transfer from the turned up 
strip (5a) to the strip (5b) positioned on the same peripheral surface as the strip (5), and groove 
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(6e) for turning up to strip (5c) from the strip (5b) as shown in Figure 9 with the grooves (6d, 6f, 
6e) phased in the peripheral direction. By pulling the handle, the strip (5) is broken out from the 
connecting part (7a) and turned up at point- A, breaking out the strip (5 a), transfer to the strip 
(5b) at point-B, breaking out the strip (5b), turned up at point-C, breaking out the strip (5c), then 
repeating the process to break and remove the entire plastic core (3) in a zigzag manner. 
[0019] 

In Figure 9, the symbols A-K illustrate the same parts connected with each function. 
Similarly as in the first application example, as well as in the second application example, the 
pulled out strip does not wind or become entangled on the insulated wire (4) and is removed 
smoothly. Furthermore, in the second application example, the groove (6e) is phased with the 
next groove (6e) in the peripheral direction; thus, in the breaking of the groove (6e), continuous 
breakage of the next groove (6e) is completely prevented, resulting in assured zigzag breakage. 
[0020] 

Effects of the invention 

In the insulation cover device of the present invention, the plastic core inserted into the 
shrinkage parts installed at both ends of the cover part has grooves causing a zigzag breakage of 
the plastic core upon pulling of the handle. The pulled strip formed by breaking can be removed 
simply and smoothly from the shrinkable part of the cover part without winding or entangling on 
the insulated wire inserted into the cover part, resulting in improved workability in the insulation 
covering of the connecting part of the insulated wire. 

Brief explanation of the figures 

Figure 1 is a front view of the insulation cover device of the present invention. 

Figure 2(a) is diagonal view of the plastic core of the present invention; Figure 2(b) is an 
expanded cross-sectional diagram of the groove part in its core. 

Figure 3 is a diagram illustrating the state of passing the insulated wire into the insulation 
cover device. 

Figure 4 is a diagram of the state of removing the plastic core in the present invention. 
Figure 5 is a plane view of Figure 4. 

Figure 6 is a front view of the state of tight contact of the insulation cover device to the 
insulated wire. 

Figure 7 is a diagonal diagram viewed from one side, illustrating another example of the 
plastic core of the present invention. 

Figure 8 is a diagonal diagram viewed from the other side of the plastic core of Figure 7. 
Figure 9 is an expanded diagram of the plastic core of Figures 7 and 8. 
Figure 10 is a front view of a conventional cover device. 
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Figure 1 1 is a diagonal diagram of a conventional plastic core. 
Figure 12 is a diagram of the state of removing the conventional plastic core. 
Figure 13 is a diagram illustrating the state of tight contact of the conventional cover 
device to the insulated wire. 

Explanation of symbols 
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